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ESSENTIAL COMPONENT OF THE FIXED POINT SET
(Yasushi Yonezawa)
fixed point property(f. P. P.) continuum ,
, $f^{*}$. $p.p$. ([2], [6], [7], [8]).
0.1 X continuum , $f$ : $Xarrow X$
$C$ , $C$ $f$
(essential component of the $f$ ixed point set) .
U\supset C , \delta >0 $|f’-f|<\delta^{1)}$
$f’$ ; $Xarrow X$ , $U$
1 ). $| f’-f|=\sup d(f’(x), f(x).)$ .
$xEX$
0.2 X continuum , $f$ : $Xarrow X$
, X $f^{*}$. $p.p$. .
$f^{*}$. P. P. , $f$ .P. P. continuum
, $f$ .P. P. .
, , separable metric .
I. $f^{*}$. $P\cdot P$ .
1. 1 continuum X convex2) $f.p.p$. , X
$f^{*}$. $p.p$. .




1. 2 Hirbert cube $I^{\infty}$ $f^{*}$. $P$. $P$. [2].
$1.3$ continuum X $f^{*}$. P. P. , X retract
$f^{*}$. $p.p$. [2].
1. 4 absolute retract $(AR)$ $f^{*}$ p.p. [2].
1. 5 $n$ $B^{n}$ ( , etc.) $f^{*}$. $P\cdot P$ . .
1.6 2 continuum X, $Y$ 1 , $f^{*}$. $P\cdot P$.
, XU $Y$ $f^{*}$. $P\cdot P$. ([1], [6]).
$\Gamma f.p.p$. $f^{*}$. $P\cdot P$ . ? $[2]$
, [7].
. $f.p$. $P$. $f^{*}$. $P$. $P$.
1 . not locally connected continuum
2. 1 $Y_{1}$ continuum .
(1) $X$ f.p. $p$ . continuum.
(2) 1 $p\in X$ , $f$ : $Xarrow X$ $f(p)=p$ , $P$
.




, $Y_{1}$ $f_{:}p$. $P$. $f^{*}$. $P$. $P$. .




( $X=I$ ). $f(x, y)=(\sqrt{x}, 0)$ 2 $(0,0)$ ,
$(1, 0)$ , .




, $|f’-f|<\delta$ , $f’$ $U_{1}$ .
$(1, 0)$
$\delta>0$ , $1/2^{N}<\delta$ 1 $N$ .
$f_{N}(x, y)=\{\begin{array}{l}(\sqrt{x},1/2^{N}),y\leqq l/2^{N+1}(\sqrt{x}.0),y\geqq 1/2^{N}(0.l/2^{N- 1}-2y),1/2^{N+1}<y<1/2^{N}\end{array}$
, $|f_{N}-f|<\delta$ , $f_{N}$ U2
( $f_{N}$ (0, $1/3\cdot 2^{N-1}$ ) , 1 ).
2.2 2.1 $Y_{1}$ , I 1 $P$




2.3 $- Y_{3}$ continuum .
(1) $X$ $f$ .P. P. cont inuum.
(2) 2 $p,$ $q\in X(p\neq q)$ , $f;Xarrow X$ ,
$f(p)=p$ , $f(q)=q$ , $P$ $q$
.





, $Y_{3}$ $f.p.p$. $f^{*}$. $P\cdot P\cdot-$ [7].
2.4 (Borsuk) X continuum .
(1) $X_{n}(n=1,2\cdots)$ $f.p.p$. continuum.
(2) X $n\subset X(n=1,2\cdots)$ .
(3) $\epsilon>0$ , $f_{n}$ ; $Xarrow X_{\mathfrak{n}}$
$|f_{n}(x)-x|<\epsilon$ .
, X $f$. P. P. ([1], [4] P. 343).
2.5 $Y_{1},$ $Y_{2},$ $Y_{3}$ $f$. $p.p$. , Borsuk
. , Borsuk $f^{*}$. $p$. P.
.




$f$ .P. $p$. CP. P.
(not locally connected continuum )
2.1








2. locally connected continuum
2.7 $Y_{4}$ $R^{3}$ continuum .
$B_{n}=\{x|(x-1/2^{n})^{2}+y^{2}\leqq(1/3\cdot 2^{n})^{2}\}$ ,
$Y_{4}=$ ( $\{(0,0)\}\cross$ I) $\cup$ ( $\cup\infty\partial B_{n}\cross$ I) $U(\cup\infty B_{n}\cross\{0\})$ .
$n=0$ $n=0$
, $Y_{4}$ $f$. P. P. $f$. P. P. .
, 2. 1 locally connected continuum $[a]$
. , 2.2, 2.3 [b], [c]





$m$ . $f$. p.p. (l)
not locally connected continuum $f^{*}P\cdot P$. .
3.1 $Z$ $R^{2}$ continuum .
,
A $=\{(r, \theta)|r=2\pi/\theta+1, \Theta\geqq 2\pi\}$,
$B=\{(r. \theta)|r\leqq 1\}$ .
$Z=AUB$ $f^{*}$. $P$. $P$. [7].
3.2 $Z$ cone , $f.p.p$. [3].
3.3 $Z$ B I $Z’$ , 2.3








N. $f^{*}$. $P$. P. (2)
, 1.6
. , $f^{*}$. P. P. fractal
. , locally connected
, cycl ic extens ibi 1 $i$ ty .
) , Mry $X$ , Int $X$ , diam(X) , X , X
, X diameter .
4.1 separable metric space X A A-set-
, X $- A=\bigcup_{i}G_{i}$ y $G_{i}$ [5].
(1) $G_{i}$ open.
(2) $G_{i}\cap G_{j}=\phi(i\neq j)$ .
(3) Mry $G_{i}$ 1 .
(4) diam$(G_{i})=0$ .
$iarrow\infty$
4.2 continuum X $s$ subcontinua $A$ , $B$ ,
, $s$ X A $B$ separate , $s$
X separating point .
(1) AUB $=$ X.
(2) $A\cap B=\{s\}$ .
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4.3 X continuum, $\{X_{\alpha}\}$ X
subcontinuum . , $s_{\nu}$ X separating point .
(1) $X=Ux_{\alpha}$ .
$\alpha$
(2) $\alpha\neq\beta$ $x_{\alpha}\cap X_{\beta}=\phi$ $s_{V}$ .
(3) $X_{\alpha}$ X A-set.
, $X_{\alpha}$ $f^{*}$. $P\cdot P$ . , X $\dot{\text{ }}f^{*}$. $P$. $P$. .
4.4 $Y$ locally connected continuum, $\{Y_{or}\}$




(2) $\alpha\neq\beta$ $Y_{\alpha}\cap Y_{\beta}=\phi$ $Sy$ .
(3) $Y_{\alpha}$ }$fY$ A-set.
(4) $Y_{\alpha}$ separating point .
$Y_{\alpha}$ $P$ $Y$ $P$
, $P$ cyclic extensible , $Y_{\alpha}$ $Y$ cycl ic
element ([4], [5]).
4.5 (Borsuk) $f.p$. $P$ . cycl ic extens ible ([1], [5]).
4.3 , .
4.6 $f^{*}$. $P\cdot P$. cyclic extensible .
, (
, [8] ). , 4.5 X ,
.
4.7 X f.p. p. .
9
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4.8 X $P$ endpoint , boundary
$P$ [5].
4.9 X 2 $x,$ $y$ , $c\in X$ partial
order ( ) .
1. $x,$ $y\in X$ , 2 , $x_{C}=y$ .
(1) $x,$ $y$ , $X_{\alpha}$ .
(2) $x,$ $y$ , separating point, endpoint .
2. $x,$ $y\in X$ , $x_{C}\neq y$ 2 ’ $x_{C}>y$ .
(1) $X$ , $x$ subcontinuum $A$ , $y$ $c$ subcontinuum
$B$ separate .
(2) $y=cc$ , X , $x$ c subcontinuum $A’$ , $y$
su ontinuum $B’$ separate .
4.10 X 2 $a,$ $b$ , X A-set
a $b$ cyclic chain , $C(a, b)$ [5].
4. 11 subspace retraction .
$R_{\mathcal{V}(c)}$ : $\{x|x_{C}\geqq s_{\mathcal{V}}\}$





$x\in Xx\in R_{\mathcal{V}(c)}^{\alpha}$ $( \frac{\llcorner \text{ },s}{X-X_{\alpha}}\nu=’ c_{(c}\in_{)}Int_{\backslash }.I$
. (C), (V) , .
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4. 12 $K_{\mu}(v)$ boundary $S\gamma$ , X $\beta\subset K_{\mu}(v)$
, $s_{v}$ $K_{\mu(\gamma)}$ endpoint [5].
4.13 $f$ : $Xarrow X$ $c_{\gamma}\subset IntX_{\alpha}$
$c_{\gamma}$ . $c_{\gamma}$ $f$ : $Xarrow X$ ,
$c_{\gamma}$ $r_{\alpha}f(_{Xa}$ : $x_{\alpha}arrow X_{\alpha}$ .
4.14 $f$ : $Xarrow X$ $c_{\gamma}\cap BdryX_{\alpha}\neq\phi$
$c_{\gamma}$ . $c_{\gamma}$ $U_{Y}\supset C\gamma$ ,
$n$ $f_{n}$ ; $Xarrow X$ , $c_{\gamma}\cap x_{\alpha}$
$r_{\alpha}f|x_{\alpha}$ \ddagger $X_{\alpha}arrow X_{\alpha}$ .
(i) $|f_{\prime},-f|<1/n$ .
(ri) $f,$, $U\gamma$ .
$(\ddot{\dot{m}})x\in$ Int $x_{\alpha}$ , $s_{v}\in U\gamma$ $f_{n}(s_{v})$}$s_{v}x$
4.15 $P$ X endpoint , $f(p)=p$ . X 1
$c(\neq p)$ , cycl ic chain $C(p, C)$ separating $po$ int
$s_{\mathcal{V}}$ , $U(p)$ $f(s_{\mathcal{V}})\geq s_{\mathcal{V}}$ $Sy$
, , $P$ $C$ .
$P$ $C$ . $C$
$U\supset C$ , $\delta$ $f’$ ,
(i) $|f’-f|<\delta$ .
$(\ddot{n})$ $f’$ $U$ .
$U$ , boundary 1 $s_{\mathcal{V}}$ , $f(s_{v})\geq s_{\mathcal{V}}$





$(s_{\mathcal{V}})\geq s_{\nu}$ . $f$ ’ $R_{\mathcal{V}}$ , $r_{\mathcal{V}}f’|_{R_{V}}$ :
$R_{\mathcal{V}}arrow R_{\mathcal{V}}$ . $R_{\mathcal{V}}$ $f.p_{\text{ }}p$. .
4.16 $P$ X endpoint , $f(p)=p$ . X
$c(\neq p)$ , cyclic chain $C(p, c )$ $s$ eparating point
$S_{\mathcal{V}}$ , $U(p)$ $S\gamma$ $C_{\mathcal{V}}$
. $C_{\mathcal{V}}$ $U_{\mathcal{V}}\supset C_{\mathcal{V}}$
, n $f$ Il ,
(i) $|f_{n}-f|<1/n$.
$(\ddot{n})$ $f_{n}$ $U_{\mathcal{V}}$ .
$(\ddot{\dot{m}})f_{n}(s_{\mathcal{V}})\geq s_{\mathcal{V}}$ .
, , $P$ $C$ .
$P$ $C$ . $C$
$U\supset C$ , n $f_{n}’$ ,
(i) $|f_{n}’-f|<1/n$ .
(m) $f_{n}’$ $U$ .
$p$ endpoint , $s_{\mathcal{V}}$ $X_{\alpha}(\ni s_{\mathcal{V}})$ , .
(i) $s_{\mathcal{V}}$ , $x_{\alpha}$ , cyclic chain $C(p, c)$ .
$(\ddot{n})R_{\mathcal{V}}$ $U$ .
$s_{v}$ $X_{\alpha}$ separating point $s_{\mathcal{V}^{l}}$ . $x$ EInt $X_{\alpha}$
$f_{n}’(s_{\mathcal{V}^{l}})_{x}>s_{\mathcal{V}^{J}}$ , $r_{\mathcal{V}^{J}}f_{n}’|_{R_{\mathcal{V}’}}$ : $R_{v’}arrow R_{v’}$
, $R_{v’}$ $f.p.p$. $f_{n}’(s_{v’})_{x}\gg s_{\nu’}$
. , $(\ddot{\dot{n}})$ $f_{n}(s_{\mathcal{V}})_{X}S\gamma$ ( $x\geq s_{\mathcal{V}}$ ).




4. 17 $K\mu$ endpoint $sv$ , 4. 15, 4.16
.
4.18 $c_{\gamma}$ $s_{\mathcal{V}}$ $f$ . $c_{\gamma}$




$f:Xarrow X$ . $F$ ;
$\{s_{\mathcal{V}}\}arrow X$ .
$C$ a $se$ 1. $f(s_{\mathcal{V}})\neq s_{\mathcal{V}}$ . $F(s_{\mathcal{V}})=f(s_{\mathcal{V}})$ .
$C$ a $se$ 2. $f(s_{v})=s_{\mathcal{V}}$ . 4. 18 , $s_{\mathcal{V}}$
$c_{\gamma}$ , $K_{\mu}$ , $c_{\gamma}\cap K_{\mu}$ ,
$r_{\mu}f1K\mu$ : $K_{\mu}arrow K_{\mu}$ . $K_{\mu}$ 1 k\mbox{\boldmath $\mu$}
, $F(s_{\mathcal{V}})=k$, .
2 . $x\in Intx_{\alpha}$ ,
$C$ a $se$ 1. $X_{\alpha}$ , $s_{\mathcal{V}}\in X_{\alpha}$
$F(s_{v})_{x}\lambda s_{\nu}$ .
4. 13, 4. 14 $x_{\alpha}$ $f^{*}$. $P\cdot P$ . .
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$C$ a $se$ 2. $X_{\alpha}$ $F(s_{v})\geq s_{v}$ $s_{\nu}\in X_{\alpha}$
.
$X_{\alpha}$ $S\mu$ , separating
point $\{s_{\mu}\}(\subset\{s_{\mathcal{V}}\})$ . $X_{\alpha}$
1 $c$ ,
(1) $\mu$ $F(su)\geq S\mu$ .
(2) $K_{\mu}\supset K_{\mu’}(\mu<\mu’)$ .
(3) $\{s_{\mu}\}$ endpoint $P$ ‘’ , separating point $S_{\mathcal{V}}$
, 1 $X$ separating point Sv .
4.15, 4.16 , endpoint $P$ $f$ : $Xarrow X$
, , , 4.13, 4.14
, $X_{e}$ $f^{*}P$. $P$. .
. separating point $s_{\mathcal{V}}$ , $X_{\alpha}$ .
$C$ a $se$ 1.
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